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USS?/Phyﬁics - Electrodynamic averaging FD-2416
card 1/2 Pub. 153-20/21

Author : Moyzhes, B..Ya.

Title T Electroﬁynam;:‘éveraged boundary conditions for metal networks

Periodical : Zhur. tekh. fiz. 25, 158-166, Jan 1955

Abstract : Up to the present very llttle has been published on nonelectrostatic
fields created by networks. The problem of the reflection of a plane
wave from a plane grid consisting of parallel conductors has been sclv..
by integral equations (Spravochnik po volnovodam [Bandbook on waveguide ,
Ya. N, Fel'd, editor, Soviet Radio Press, 1952); M. 1. Kontorovich cave
a more general approach to the calculation of electrodynamic fieids in
systems witi grids in which he considered the screening action of a
spherical grid consisting of parallel conductors and plane counterweish’
made of a grid consisting of intersecting conductors (ZhTF, 9, 1939:
"11se of method of averaging of fields in study of certain electrical
systems,” Doctoral Dissertation, Leningrad Polytechnic Institute, 15~ ‘.
In the present article the writer gives a general derivation of

the electrodynamic boundary conditions on the surface of a
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grid, and presents an application of them (e.g. considers the reflection
of a plane wave from a homogeneous plane network, and also considers the
screening action of aspherical network of radius R relative to small
screw current arranged in the center of the network). Five veferences.

Institution: --

Submitted : March 5, 1954
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USSR/Physics - Electrostatic averaging FD-2417
card 1,/1 Pub. 153%-21/21
Author : Moyzhes, B. Ya.

i SENL LM USG R ter
Title : e trostatic averaged boundary conditions for metal networks
Periodical : Zhur. tekh. fiz. 25, 167-176, Jan 1955

Abstract : The more general approach to the calculation of the fields in syctems
containing grids has been given by V. S. Lukoshkov (ivid. 6, 1936; Izv.
AN SSSR, ser. fiz. 8, 19u4k4) and M. I. Kontorovich (Doctoral Dizserta-
tion, 1940), both making extensive use of the expression for the acting
potential in a plane triode with grid consisting of parallel conductors,
obtained by conformal representation. In the present article the writer
gives a general derivation of the boundary condition for a network (grit}
by the method of averaging of the field, and presents an application of
the boundary condition (e.g. screening action of a grounded homogeneous
spherical grid of radius R relative to charge Q located at the center of
the sphere). Seven references: e.g. B. M., Tsarev, Raschet i konstrui:r -
vaniye elektronnykh lamp [Calculation and design of electron tubes !,
State Pover Press, 1952.

Institution: -~

Submitted : March 5, 1954

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510001-4"



Sl e

APP F RELS: 132001 CIA-RDP86-00513R001135510001-4
) Y ST eii C Fie ot cte % E . N i .

Z - - -

SUBJECT UsgR / PHYSICS CARD 1/ 2 PA - 1278
AUTHOR MO’?ZES. B.JA.
TITLE on the Problem concerning the Form of Trajectories of Electrons
in the Magnetron in the Static Case.
PERIODICAL  Zurn. techn. fis, 26, faso. 8, 1836-1840 (1956)
Publ. 8 / 1956 reviewed 9 / 1956

In a magnetic field that is larger than the gso-called critical one, the tra-
jectories of electrons have a different character which depends on the po-
sition of the electrodes. In the case of a concave electrode the electrons
return to the cathode, and in the casge of a convex electrcde they move along
.oncentrical circles (Brillouin state). The task of determining the motion
of electrons in a flat magnetron with respect to space charge was performed
by BRAUDE. It turned out, however, that in a magnetic field that is larger
than the critical one, the velocities and the accelerations of the electrons
which are directed from tha cathode to the anode at the same time becone
equal to zero at the point of return. The question as %o whether the elec-
trons on this occasion return to the cathode or whether in this case the
character of the motion changes entirely remained unanswered. A cylindrical
magnetron with a ratio between anode radius and oathode radius of about

1 : 1 was examined. The task was solved by means of the oscillation method.
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AUTHOR: MOYZHES,B.Y4. PA - 2179

TITLE: The Electrostatic Field of a Conducting Plane SquaTe Lattice.
(Elektostaticheskoye pole provolochnoy setkil s kyadratnym
yacheykani, Russian)

PERIODICAL: ghurnal Tekhn.Fiz. 1957, Yol 27, Nr 1, pp 147-15% r.s.S.R.)
Received: 2 / 1957 Reviewed: 4 / 1997

ABSTRACT: In the here discussed approximated solution of this problem tha
charges distributed over the aurface of the conductors are Tré-
placed by charged threads {(which are thought to be in the axes of

the conductors). The charge density along the wires 1s gelected in
such a manner that the potential on the generatrix of the conduc-
tors lying above and belo¥ the lattice (z=+a) is equal. In the
case of thin conductora the potential produced on the charged
wires changes only to a small extent in the case of transition
from the generatrix z=ta to other generatrices of the cylinder.
The greatest modifications of the potential have to occur in the
central plane (z:O) in the proximity of the nodes. Here the equi -
potential gurface deviates from the surface of the conductors by
about 0,4 conductor radii as numerical calculations show. The fact,
nowever, that in the case of real lattices the conductors lie one
on top of the other in the nodes and can be soldered, has to be
taken into acoount. Therefore the system of charged threads in the
card 1/2 case of a € b can approach the real lattice to approximately the
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PA - 2179
The Eiectrostatic Field of a Conducting Plane Square Lattice.

same extent as a system of intersecting cylinders. Here a denctes
the radius of the conductor and b the half-distance (from rnentar
to center) between the gquadratically arranged conductors. Tae in-
tegral equation for the solution of this problem and an ansatz
for its solution are given. For the development of the FOURIER
coefficients either side of the integral equation is developed
in FOURIER series and the coeffioclents of the corresponding
terms are compared. The problem of charge distribution on the
threads is reduced by this fact to the solution of an infinite
system of equations. The finally found expression for the poten-
tial outside the lattice is explicitly written down. The determi-
nation of the FOURIER coefficients is then discussed step by step.
The charge distribution found by the present paper is not a solu-
tion of the potential problem for a lattice consisting of inter-
secting cylinders, but for a lattice with even transitions and
nodes in the plane 2z = 0O, where the equipotential surface devi-
ates by a distance of approximatively 0,4 conductor radii from
the surface of the cylinder. { 1 {llustration).

ASSQCIATIOR: Institute for Semiconductors of the Academy of Science of the
U.S.S.R., Leningrad

PRESENTED BY:

SUBMITTED: 10.5.1956

AVAILABLE: Library of Congress
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MEYZHES, B. Ya

-

AUTHOR: MOYZHES,;B,Ya., PA - 2538
TITLE:s Galovlation of the Voltege by Photomagnetic Kiko&n-Noskov and

Dembser-Effect under Strong Kagnetic Pields. (Raschet napryazheniya
pri fotomagnitnom effekte Kikoina - Noakova i Dember-effekte v
8il'nykh magnitnykh polyakh, Russian).

PSRIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol 27, Nr 3, pp 495 - 501 (U.S.S.R.)
Received: 4 / 1957 Reviewed: 5 / 1957

ABSTRACT: In previous papers by Moss and oth-r authors the fact was neglect-
ed that the electrostatic voltage of the electric field has to be
a vortex-free vector. Here once more the gquestion of voltage in
the case of a photomagnetic effedt is investigated as well as
that of the influence of a magnetic transverse-field on the Dember-
effect. The initial equations for the densities of the electron
i, and of the hole i, - current is written down and it 1s assumed
tlat relaxation-time“does not depend on energy (1on-semiconductor)e
A system of equations for the components of the electric field
Ex and E_ is obtained as well as for/ n mall concentration-

difference between the illuminated and the dark side of the
sample). Twe equation for the voltage of the Dember-effect is then
written down and first the voltage in a short circuited electron-
semiconductor sample in the case of weak illumination is investi-
gated. It is shown that the voltage of the Dember-effect changes
Card 1/2 the sign and then tends towards saturation. In a similar manneT

RN
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SUBNIYTED:s Decenser 2, 12506
AVAILABIE: Library o7 Concress

+ Semiconductors-Photomagnetic effect-Mathematical snalysis

1
2. Photomagnetic effects-Theory 3. Germanium-Applications
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Moyzhes, B. Ya,

On the Theory of the Propagation of Electrazasrnetic Waves
in a Spiral (X teorii ragprostraneniya eletromaynitnykh
voln v gpirali)

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 6,
pp. 1286 - 1292 (USSR)

AZSTHACT : Usually the spiral ig replaced by a surface with infinitely
high conductivity in the directions of the windings (E” =0).
In the present work the average value Ey #C is put into
relation with the average density of the current on the spiral.
The phase velsocity of the slow wave in the spiral (the cor:ec-
tion as to the ordinary forazula is insignificantL asg well
as the dying-dswn of tre basic wave TE .in a hollow conductor
with one spiral wag calculated. Also t8é bourdzry conditions
for tie lattice near the well-conducting surface were deter-
mined. Th» forawla(7)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510001-4"



On the Theory of t.e Pro;zgation of Electromagnetic
Waves in a Spiral

1. X (ap)zsinzw
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1. sin¢
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(ap)zctg‘¢ = (i,a,z 'a: K{Va
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explainsg why ths unual approxization of the idenlly conductive
cylinder luoeds to a very good agreement Letween czleulated
ard measrred phise velocity. The forruls (7) rolds as long
&s trhe plase shift between the currents in the two atjoining
windirzs i net grest, (2 vad1), i. e. it extends to only
part of the dumnin of the spiral in the iraveiling wave tule.
The avera ed boundary condition {2}

+ —15 grad div j‘ﬁ

4
E_-= 12 g Big

~ Y
T \ — 4
a 1pqi? LHTK1’ Hm(z), nzj + —%— grad div[jHT(')
[ 34 .. p L
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Card 2/4
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On the Theory of the Propaceation of Electromagnetic 57-28-6-24/54
Waves in a Spiral

is justified if there are other bodies in a sufiicient gi-
stance from the lattice so that the inhomogeneities connected
with the periodicity of the lattice cells do not reach then.
This postulate is, in practice, satisfied if the other bodies
are located at a greater distance A than the linear measurements
of the lattice cell 2b. If A2b, the problem can be solved

in the usual manner, by connection of the solutions for differ-
ent domains by means of boundary conditions. From the formula

(15)
= 1 (AJQDJ)2
o a0y 0y Ny A/, )2

X

(as well

it may be seen that the dying-down of the wave TEO

1
as phase distortion) is reduced rapidly with an increase of
the radius of the tube, If the conductivity of the material
from which the walls are made is sufficlently good, dying-down
in a round hollow conductor with a spiral can be represented
in the following form of (16)
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On the Theory of the Propagation of Electromagnetic 57-—28—6—24/34
Waves in a Spiral

2 2
x = xt0) (E_éh HZJ 8 2) + X

nn mn

(s.).

mn

In order to prevent walls made from material of low conductivity
from causing additional dying-down, the condition

Jsl < 2

§ m. I
must be satisfied. IfA & & %:3: LRY 7\/88 $

m.
is obtained with AL gm.

There are 2 figures and 9 r-ferences, 6 of which aro Soviet.

ASSOCIATION: Institut poluprovodnikov, Leningrad (Leningrad Institute for
Seniconductors)

SUBMITTED: March 11, 1957

1. Electromagnetic waves-~Propagation 2, Electromagpetic
Vim - w4 waves—Mathematical enalysis

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510001-4"




"APPROVED FOR RELEASE: 03/13/2001

CIA-RDP86-00513R001135510001-4

MOYZHES, B.Ya.

Influsnce of the surface and velume recembinatisn on a and the back

current of & colleter in fusaed cry=ztal triodes, Zhur. tekh., fiz. 28

no.11:2402-2409 N '58, (MIRA 12:1)
(Triodes)
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DEVYATKOVA, Ye.D.; MOYZHES, B,Ya.; SMIRNOV, I.A.

Thermal conductivity of tellurium with various concentratioms
of impurities in the temperature interval 80 - 480°K, Piz, tver.
tela 1 no.4:613-627 's59, (MIRA 12:6)

1l.Institut poluprovodnikov, Leningrad.
(Tellurium—Thermal properties)
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Moyzhes, B. Ya. sov/181-1 -8-13/32

Elimination of the Bigz Effect in the Measurement of the
Photomagnetic Electromotive Force in Semiconductors 3!

Fizika tverdogo tela, 1959, Vol 1, Nr &, pp 1239 - 1242 (USSR)

The author conveniently investigated a p-type semiconductor
with the equilibrium concentration B, in which a certain

electron density (n@:po) is induced by illumiration. In recent

years the photomagnetic effect discovered by I. K. Kikoin and

M. M. Noskov (Ref 1) in 1934 has found wide application in the
measurement of lifetime and rate of surface recombination of
semiconductors. In theory, the problem is generally solved for
an infinitely large, uniformly illuminated plate where concentra-
tion and amperage depend only on the coordinate x. The question
is now: which correctiens allow to adapt the theoretical for-
mulas to the experimental conditions, and under which condi-
tions will these corrections be amall? The two-dimensional
problem for a uniformly illuminated plate has already earlier
been solved by G. M. Guro (Ref 4). The author first assumes 54//
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Elimination of the Edge Effect in the Measurement of the s0v/181-1 -8-13/32
Photomagnetic Electromotive Force in Semiconductors

that the plate be infinite and a certain range be illuminated.
After gome operations the relatiom

- o, e e
y VIV p Mt a(1+H%)
the photomagnetic effect, where N, = n(0,y) and §, = n(a,y)

denote the electron dengity on the illuminated and the dark side
of the sample, respectively. Index 1 refers to the electrona,
and index 2 to the holes; u denotes mobility, l1 and 112 are to

is obtained for the voltage of

be determined by solving the diffusion equation in considera-
tion of boundary conditions. It is further found that
J(N1 - N,)dy = 1[n(0) - n(a)], where n(0) and n(a) denote the

well-known solutions of the one-dimensional problem. If, then,
only part of the plate surface is illuminated and the contacts
are sufficiently far from the illuminated part, no corrections
whatever for the effects produced by the finite dimensions of
the plate need be added to the usual formulas for the emf of

the photomagnetic effect. It is only necessary to multiply all

Card 2/4
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67308

Elimination of the Bdge Effect in the Measurement of the sov/181-1 -8-1%/32
Photomagnetic Electrbomotive Force in Semiconductors

quantities by width 1 of the illuminated part. This conclusion
is confirmed just as well by experiment. The contacts muat be
at least some diffusion lengths far from the i{lluminated sur-
face part in cider that recombination and photoslectromotive
force do not occur on its surface. Besides, they should be posi-
tioned in that part of the sample in which there is no alectric
field. In order to avoid substitution of corrections into the
expression for the photomagnetic emf obtaired for the one-di-
mensional case, the illuminated part of the plate must be at
least some diffusion lengths plus some thickneases far from the
contacts and the edges of the plate. If a metallic coating is
applied to the front surfaces of the plates and the magnetic
field is weak {uH/c € 1), the distance between the contacts

and the illuminated part is not related to the sample thick-
ness. Accordingly, the distance must be only some diffusion
lengths. For the purpose of measuring photoelectric conducti-
vity it is necessary to coat the plate ends with a metallic
layer, or to fix the electrodes far enough from the illuninated

’
et
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Elimination of the Edge Effect in the Measurement of the sov/181- 1.8-13/32
Photomagnetic Elactrofotive Force in Semiconductors
part. The author thanks S. G. Kalashnikov and G. Ye. Pikus

.for the subject suggestad and for valuable advice. There are
8 references, 4 of which are Soviet.

conductors of the AS USSR, Leningrad)

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semi- /.

SUBMITTED: August 5, 1958
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3
AUTHORS: Moyzhes, B. Ya., Ravich, Yu. I. sov/181-1 -8-14/32

- e —

2)
TITLE: On & Possibility of Detecting Excitons*in Germanium and
Silicon

PERIODICAL: Fizika tverdogo tela; 1959; Vol 1, Nr 8, pp 1243 - 1245 (USSR)
L

ABSTRACT: According to the authors! opinion excitona in germanium}(be-
gides the optical effects) should become conspicuous in the
kinetics of photoconductivity at low temperatures (around
1.59€). In any domain of germanium many pairs are supposed to
be produced by light. An electron and a hole may combine to
form an exciton and emit a phonon. Under certain conditions
this process is more p-obable than ordinary recombination. At
1.5%K the forming excitons are gtable concerning dissociation.
If exciton lifetime with regpect to annihilation is of the same
order as the usual lifetime of minority carriers in germanium,
then an observation of axciton diffusion and light-induced dis-

sociation might be expected. With exciton concentration of the

order 10159 the elactrons and holes combined to excitons may
contribute to the electric conductivity in analogy to the
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On a Possibility of Detecting Excitons in Germanium sov/181- +.8-14/32
and Silicon

*impurity band". Electron-hole combination probability yielding
a ground-state exciton was estimated for the simple Mott model
with isotropic ictual masses, i.e., gimilar to the manner in
which A. I. Ansel'm and Yu A. Firsov agcertained the exciton
free path in an atomic crystal. Binding energy is mainly trans-
formed into kinetic energy of the exciton, and the forming
phonon compensates for the exciton quasi-momentum. An expres-
sion is written down for the number Q of binding events per

3

cm” and per sec. When iptroducing the numerical values into Q;
the anisotropy of the effective electron masses and tha valenoy
band edge degeneration in germanium and silicon must be con-
gsidered. By means of the effective mass values obtained from
cyclotron resonance, the ground-state energy of an exciton re-
sulting from an electron and a heavy hole can be estimated:
0.005 ev for germenium and 0.077 ev for silicon.}/'Subaequently,
a formula is derived for the estimation of the possible elec-
tron (n) and exciton (¥) concentration. #hen 0.2 w of radiant
energy in the range of the continuous absorption gpectrum fall

Card 2/3 upon 1 om? of &t siuminum giate 100 p thick (I>«1O20

p&irsﬁmphaec%
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On a Possinility of Detecting Excitons 1n Germaniun S10) FAL L.
and Silicon

then with a capture time of v = 10 u sec of whe ciection (le)
from the exciton the respective concentrations are found to be

an 0" 1/cm3 and N~ 107 1/cm3“ Though Tough, these egtimati~ ns
show that in the experiment suggeated by the authors ~bservable
exciton concentrations can be attained. The authors thank

A, I. Anselfm and G, TYe, Pikus for their critical remarke.
There are 9 references, 6 of which are Soviet,

ASSOCIATICN: Institut poluprovednikov AN 355k, Leningrad {Ingtitute of
gemiconductors ~f the A3 USSR Leningran -

SUBMITTED: August 5, 1958
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i AUTHOR: Moyshes, B. Ya. :
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TITLE: Cutoff Frequency of a Drift Tranasistor in Cor sideration of
Variations in the Entraining Field and Carries® Mobility in
the Base

PERIODICAL: Fizika tverdogo tela,1959,Volt,Nr8, pp 1308-1311 (USSR)

ABSTRACT: In drift transistors an electric or "quasielectric" field by
regpective distribution of the admixtures or by fusion of
semiconductors having different band width is used to accelerate
the motion of minority carriers from the emitter junction

o the collector junction in the base. The entraining field

E and the mobility u in particular can vary in the base within
wide limits. Reference is made to several previous papers.

In an ordinary transistor the cutoff frequency approximately
agrees with the reciprocal carrier diffusion time. First, the
author carried out a qualitative investigation of facts re-
stricting the cutoff frequency of the drift transistor. Two
short minority carrier pulses are supposed to have been sent
from the emitier to the base: one positive (injection) and

one negative (extraction), both in regard to a certain constant
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the Entraining Field and Carrier iiobility in the Base

level., The field carries these pulses toward the collector,
and diffusion "gcatterg® them. The same happens when a
sinusoidal current is applied to the emitter: Maxima and mini-
Ve ma of the sine curve are scattered and the signal amplitudes
become smaller. The change in potential energy of the carriers
has to be great as compared to kT, should the cutoff frequency
be congiderably increased as compared to an ordinary traneis-
tor. Therefore, the p:i1lse width will always be much smaller than
the base width. "nder this assumption the author deale with
the present problem. At the point x = 0 a very short pulse
nith N(to) carriers is supposed to be injected at the inatant

t = to. A solution may be approximated by means of the follow-

ing heurigtic principle: The pulse shape is supposed to resem-
ble always the Gaussian curve. Then, the center of the pulse
must be situated at the point é%///

e, v
™
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§ - S uw Edt'. The pulse width is determined by the position of

%
o

the pulse center and may change as a consequence of diffusion
and velocity change. The corresponding equatione and their
gsolution are written down. This solution approximately satis-
fies the differential equation

2
E %% -n Qigﬁl +D 2—3 -'% +-22~25

Sn
s -~ # ox ax2 ox ox °

) 4 .
The various summands on the righ$ side of this equation ar
of different order of magnitude. The dependence of the varia-

ble component of the collector current ik(t) on the variable
component of the emitter voltage Ve(t) is then aascertained.

The respective curves and formulas are given for geveral
special cases, A greph depicts the dependence of electron L+//
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Cutoff Frequency of a Drift Transistor in Consideration of Variations in
the Entiaining Field and Carrier Mobility in the Base

ASSOCTIATION:

SUBMITTED:

\
mobility in silicoé‘(found by V. P. Zhuze). From this curve
the dependence of the cutoff frequency G)lim on the impurity

concentration at the emitter was determined. When electron
conzentration increases above 1017/cm ' 6)11m does not increase.

There are 3 figures snd 8 references, 2 of which are Soviet.

Institut poluprovodnikev AM SSSR,Leningrad

(Institute of Semiconductors of the AS USSR, Leningrad) L%///
April 28, 1959

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510001-4"




"PPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510001-4

N W B S T e U v
66292
24.7300 Sov/181-1-11-27/27
AUTHOR: Moyzhes, B. Ya.
- _ ————
TITLE: On the.Non-central Forces in the Theory of Cryatal-lattice
Vibration

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, pp 1770-1774 (UssRr)

ABSTRACT: Por the sake of simplicity, the author investigates a cubic
cryatal (Fig) in which the atoms are connected with their
neighbors by "valence bonds”. Firat, an expression describing
the force axerted on a ceniral alom by neighboring atoms is
given and discussed. The introduction of non-ceniral forces
into the theory of crystal-lattice vibrations has the effect
that the moduli of elasticity, calculated according to the
homogeneous static deformation, differ from the "dynamic"
constants obtained from the spectra of lattice vibrations on
paasing %o the limit of long waves. For thies reason the author
suggests a method of introducing non-central forces, which does
not lead to these contradictions. To begin with, the author
formulates the angles of rotation of the valence bonda of

the atoms, and thereafter gives a fairly extenaive aet of equa-
tions (4) which is valid for every single lattice point. In-
gtead of this (infinite) set of equations the author obtains
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On the Non-central Forces in the Theory of Crystal-lattice Vibration

a8 set consisting of 6 equations for 6 unknowns (5) and (6).
In this case a passage to the limit of long waves and the com-
parison of (6) with tha equation of propagation of elastic
waves in cubic crystals yields results agreeing with those
obtained in the case of atatic deformation. Finally, explicit
data concerning the dirsections [1,0,Q], ﬁ,1,1] y and 1,1,d

are given. There .re 1 figure and 4 raferences, 1 of which is
Soviet.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad
(Ingtitute for Semiconductors, AS USSR, Leningrad)

SUBMITTED: July 6, 1959
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"Thermoelectric Effects and Thermal Conductivity of Semiconductors.

report presented at the Intl. Conf. on Semiconductor Phyaics, Prague,
29 Aug - 2 Sep 1960.

Inst. Tech. Phys., Acad. Scl. USSR Leningred
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AUTHOR: Hoizhesl B.Ya.. (

|
TITLE: The Theory of Photocells With p-n Junctions’}

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 2, pp. 221-226

TEXT: Today, photocells are usually produced by the diffusior of n-type
impurities from the surface into p-type material. Due to the occurrence
of an impurity concentration gradient, a field is generated so that one
may speak of a drift of the minority carriers. A number of problems
arise, especially when the voltage drop in the surface layer becomes
akT/q sinee the part of the element concerned stops working. G. L. Bir
and G. Ye. Pikus studied the problem of diffusion of minority carriers
produced by light, taking account of the volume and surface recombina-
tions. The present paper deals ¥ith two problems: 1) the influence
exercised by the distributed resistance in the layer in which the cur-
rent removal takes place on the characteristies of the photocell; 2) the
motion of the minority carrier in the diffusion layer, taking account of
the pulling field and the variable mobility. It is assumed thai the
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The Theory of Photocells With p-n Junctions $/181/60/002/02/06/033
BOO6,/BO67

element has the shape of a strip with metallic bars on the edges; if the
voltage drop in the bars is low and irradiation regular, the problem can
be regarded as one-dimensional. The circuit equivalent to such an

element is shown in Fig. 1. First, the current-voltage characteristic

is investigated without exposure, and formulas (6a) and (7) are obtained;
then, the photocell is dealt with for the case of exposure. The current-
voltage function in this case is called the load characteristic of the
photocell, Fig. 2 shows the shape of such a characteristic. In the

second chapter of the paper, the author investigates the influence
exercised by the concentration gradient in the surface layer on the
quantum yield of the cell. The accelerating effect of the field occurring
due to the gradient on the motion of the minority carriers from the
surface to the p-n junction and the resulting reduction of losses to the
volume recombination are taken into account. This field, in turn,
inhibits diffusion of minority carriers to the surface and reduces the
losses to surface rscombination. An equation for the quantum yield (25
is obtained, which under certain restrictions (carrier lifetime ¥,
diffusion and electric field are regarded as constant in the layer near
the surface, w « {DT) is valid. There are 2 figures and 3 references:

G
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2 Soviet and 1 American.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors of the AS USSR, Leningrad)

SUBMITTED: April 28, 1959
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~ MOYZHES, B.TYa.

T ————
Effect of temperature on parameters of materials ard 1ts relaticn
to the efficiency of thermoslectric generators and refrigerators.
Piz. tver. tela 2 no.4:728-737 Ap '60. (MIRA 13:10)

1. Institut poluprovodnikov AN SSSR, Leningrad.
(Refrigeration and refrigerating machinery)
(Thermoelaciricity)
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DEVYATXOVA, Ye.D.; PETROV, A.V.; SMIRNOV, I.A.; HOYZHES, B.Ya.

Kelted quarts as a model material for measuring thermoconducti~
vity. Fiz. tver. tela 2 no.4:738-746 Ap '60. (MIBA 13:10)

1. Inatitut poluprovodnikov AN SSSR, Leningrad.
(Quarts) (Heat-~Conduction)
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AUTHORS : Moyzhes, B, Ya., Pikus, G, Ye.

TITLE: The Theory of a Plasma Thermocouple
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 4, pp. T756-T74

TEXT: Following a suggestion of Academician A. F, Ioffe the authors of

the present paper carried out a theoretical investigation of the phyaical
phenomena observed in plasma thermocouples. Plasma thermocouplaes convert
@lectric energy into thermal energy in a cesium gas in which the mean

free path of the electrons and ions is congiderably shorter than the
spacing of the cathode and the anode. The current-voltage characteristic
and the efficiency for boundary conditions were calculated: 1) Isothermal
plasma; 2) no energy exchange between electrons and atoms. An example with
ths following initial data was calculated: temperature of the cathode:
Z,BOOOK; temperature of the anode: 690°K; spacing: 2mm; cesium pressure:

! torr; anodic work funotion: 1.2 ev (Figs. 3 and 4), Hence, the efficiency
amounted to 27 per cent. Mention is made of A. I. Ansel'm. There are

6 figures and 19 references: 4 Soviet, 10 American, 4 British, and 1 German.
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ASS0CIATION: Institut poluprovodnikov AN SSSR, Leningrad

(Institute of Semiconductors of the AS USSR, Leningrad)
SUBMITTED: December 9, 1959
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247000

AUTHORS. Smirnoev L. A._ Moyzhes 2, Ya, Nensherg Te. Do

———

S o \
TITLE: The Effe-ri-e Mass ~f Uarriers¥in Lead S2lenida }'
PERIODICAL: Pizika tverdoge tela, 1967, Voi. 2. No. 8, pp. 1992 2005

"N .
TEXT. ™he authors stud:i:ed the therEg~igf} a, and *he zarrier mobiizity
of samples of p-type and n *ype Pb3e. and give a very detatled repcrt

on the results obtained. The .arrier concen*raticns varied frem L;K(

3050101? to 9a6°10190m'3° The elactron gaz 15 degenerated aiready here
within various rmemperature ranges The tha2rmc-em{ and the tea:
conductivity of all samples had already btenn zeasured (Ref, 12} 4

closer examination of the experimental ma‘srial shows2d, howaver, ancomalies
in the behavior of g withir the range ¢{ impuri*y conducrivity (100
400°K). If the elactron gas is not degenerats. the fqllthng relation

K ; (T ; ! nol b
bolds for this range. a - * S [g ! i =g - {k - Belitzmann
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» Effective Mass of Carrviers .. L# ,
ngnfide BOOS/BOE 3

and 5). The temperature dependencea %f alestrical gcnd;ctlvit¥v ¢. and of
the Hall ccnatant. R, {Figs. 7 and %7 1s al=’ Lndlcaf}ve of the |
temperature dependence of m*  The mobxl}'y u.rwas :alculated‘from ¢ an
R. lcgu = filg T) 13 showp faor p type ‘Figs. U ?nd 9) and n - type )
samples (Fig. 10). a4 may be rep{esenred by u-~sT for almest Ehe ?ntxr,
temperature range, whera s - 2.64 for ¢ t?pe sampl?s1a§d g = ;3 5 ;}r
r-type samples. This deviat:icrn from *he *heoreticai iaw - 1:4 - ;.t'
non-degenera‘te and n~T = fcr degenarate gas in scatterzgg from accustic
vibrations - may be ascribed teo the ~hange of Ehe eff?cﬁl“e mass with d}(
temperature., Considering *Le a2hange in m® qfT}! and u{T; are ?n.§00§ .
agreement with data on the electron ncmpznent of heat conductivity \b‘,d
Ref. 13). It follows from this tnat fha mean free pg'ns,of elecfrOSS an
holes do net depend on energy (v = 0], urniike whav ;s‘tne tase with )
scattering from acoustic vibraticns. In tne last gection ~f the pr?senu
article come suggestions are mada ~onrerning the energy bands in PbSe,
Pbe, and PbTe which maks 1t prastble *¢ relate thg thanggs in the .
effective magsses of elecrrons and h-les with -he ~hanges in the forbidden
band widths {Tabies } £y, N. ¥ Kolemoyets T.o S. Stavitskays, L. S.
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5/181/60/002/011/025/042
4 B BO06/B056

NV
AUTHORS: Ioffe, A. F., Moxzhe_g= E.VYa., and Stil'bans, L. S.

TITLE: Thermocouples as Power Sources
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2834-2857

TEXT: The present very voluminous paper deals with a principally theoreti- _
cal investigation of the possibilities of using thermoelectric phenomena

for generating energy. In principle, there are four possibilities to do so, ix
which base upon the use of four devices: 1) Thermoeleciric generators;

2) Cooling plants (refrigeration pumps; 3) Heating plants (heat pumps);

and 4)Thermostats and air-conditioning apparatus. All these devices are
characterized economically by Z, which has the dimension degree‘1, and

is a function of the material parameters of the components of the thermo-

couple: 2 = (a1+a2)2/(1/u19{ +1/k292')2. where a is the thermo-enmf,

@ the resistivity, and u the thermal conductivity of the two components.
Further, thesc devices are characterized by the efficiency
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Thermocouples as Power Sources S/181/60/002/O11/025/O42
BO06/B0O5S6

V1 +§:- 1
V1+$HTJ%
T ~N1+9 - T2/T4 G- 71
. o

thermoelectric cooling plants: £ = T
2 1 'V1+3? +

(generators) and the cooling coefficient & of

1
Tm = (T1+T2)/2. The materials available today have a {% of =« 1 within the

temperature range between room temperature and 1200°k. Thus, it is possible,
in principle, to produce thermoelectric generators with an efficiegcy of
about 15%, as well as cooling deviszes with a Laximum cooling of 80 (i.e.,
at a temperature difference of 40°, €= 50%). Further, the material proper-
ties determining Z are discussed, and the necessity of looking for materi-
als having minimum thermal conductivity of the lattice with maximal mobili-
ty, and of increasing u/nlattice is stressed. Og(gictT?gtgfzgls, the op-
timum carrier concentration is given as n, = z 3 . Further,

h
problems relating %o the usefulness and efficiency of materials with
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complicated band structures, and later problems of carrier concentration
are discussed. In the following sections, the authors discuss the carrier
mobility and their affection by scattering from defects and thermal lat-
tice vibrations; in detail, the scattering by thermal vibrations, impurity
ions, and impurities introduced by substitution into chemical compounds
(above all, tellurides and selenides), are discussed, In tae following
sections, the authors discuss problems of heat conduction, the dependence
of Z on the degree of carrier degeneracy and on temperature, and describe
the operation of thermocouples under nonsteady conditions. Further,
possibilities are discussed of increasing the efficiency of themocouples
(thermal conductivity, mobility, and thermo-emf). Liquid and gaseous
gemiconductors are discussed, and the optimum determination of the geo-
metrical dimensions and the correspondence of the individual parts of the
branches of themocouples. In the last part of the paper, thermocouples
with thermionic emission are discussed (vacuum thermocouple without and
#ith compensation of the electronic space charge; plasma thermocouple;
and combination of solid and vacuum thermocouples). The paper gives a sur-
vey of the present stage of the theory of thermocouples, and discusses
possibilities of improving it. The material discussed has been %taken mainly
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from published papers. I. A. Smirnov, A. I. Ansel'm, 4. R. Regel', and
A, A, Averkiyev are mentioned. There are 3 figures and 31 references:

-

i9 Soviet, 5 German, 5 US, 1 Canadian, and 1 British.

. , . d
ASSOCIATION: Tnstitut poluprovodnikcv AN S3S3R Lenlggra
(Institute of Semiconductors of the AS USSR, Leningrad)

SUBMITTED: July 11, 1960
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AUTHORS ¢ Averkin, A. A., Moyzhes, B. Ya., and Smirnov, I. A.

TITLEs Change of electrical properties of PbSe under pressure
PERIODICAL: Fizika tverdogo tela, v. 3, no. 6, 1961, 1859 - 1862

TEXT: The authors investigated the effect of all-sided pressures of up
to 9000 kg/cm2 on thermo-emf ¢ and electric conductivity - of p- and n-
type PbSe samples at room temperature. 0il wes used for transmitting

the pressure, which was measured by a magnetic manometer. Temperature
wvas measured by copper-cohstantan thermoelements. The temperature differ-
ence between the two ends of the samples was .10°C. The mean temperature
deviation in the whole range of pressures was not more than 0.2°C. An

a. C. probe was used to measure ~. The degeneracy was taken into account
in calculating ~, ¢, the carrier concentration n, the effective mass m",
and the carrier mobility u under the assumption that the mean free path 1
does not depend on the carrier concentratior. The values obtained are
collected in the table. m* wes calculated from the change of thermo-enf,
i. e. by using the formulas
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whan 1 depends on the energy in the form 1(
integrals and ,* the level of the chemiocal potential in kT units.

_essumed that r = 0.

r+2 d
r-+1dp®
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3 F‘[, (P.) _dT)' s (2)

Zere Fr are the Fermi

1t was

To obtain separately clange in mobility conneocied

with a change in ,*, the equivalent change in mobility for a nondefaznerate

sample was calculated from

3
r(—- Fo(u®
— 2 e(B®) |
0 == NQUyes. D) F‘Iu(“‘) '

_jd_![‘f’___l“n 1 pea. d
|

F. )du'

F, )P 3 .'

\ .
whe following conclusions were drawn from the results of measurementt
1) From the fact that the p- and n-type samples showed very similar

changes of the effective masses (1.64 and 1.86 % per ton) it can be ga-
sumed that the bottom of the conduction band and the upper edge of the
valence band are situated at one point of k-space, and the components of
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by rhe thermal expansion and which by the
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24,7200 (1164, 1385 ,155%)

AUTHORS:: Golikova, 0. 4., Moyzhes, 7, Ta. and Stilivans, L. S.
- —
TITLE: Hole mobility in germanium as a function of concentration

and temperature
PERIODICAL: Fizika tverdogo tela, v. 5. N ¢, otabt, 305 - 3114

TEXT: The hole mobility in p-type fFermanium with an acceptor concentra-

tion of 4.9-1.013 - 4-1020 cm—5 was 1nvestigated in the temperature range

of from 77 to 450°K. The carrier 2oncentration was determined by
measuring the Hall effect in magnetic [iel sf 50 - 38,C0C oe in the
above range of temperatures. Specimens were produced by zone melting
during which the germanium was gllsyed with galilum. Mobilities of
different specimens as functions of tamperatare are given in Figs. 1 and 2.
10'?

The carrier concentrations of the different specimens ranged from 4.9

to 6.4o1o16 cm'3 at 77°K (Fig. '}, and from ".2-°C to 4.2~1020 em™’ at

o . ; . . )
300K (Fig. 2). The measurement resul-s were cnecked with specimens
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Hole mobility in germanium. .. B104/B108
15 6 -3
having concentrations of 0~ - 0 cm 7, produced at the Institut

metallurgii AN SSSR (Institute of Meta:iurgy, AS USSR) by Chokhral'skiy's
method. Results are given in Fig. 3, In a detailed discussion of the
results the authors show that in the range of carrier concentrations from

1015 to 3-1019 cm-3 the experimenta: cata on the carrier mobility in
p-type germanium in the temparature renge from 77 to 450°K can be ex-
plained qualitatively and quantitatively by thecr:ies of carrier scattering
from ionized impurities. The mability :8 one-hundredth of that of pure

materials. The ratio utheor/uexp (u = mobility) is equal to unity up to

concentrations of 1017 cm'j; has a maximum of nearly 2 at 1018 cm—E, *(

decreases to 1.6 and, at a concentration of 5~‘O19 c:mo5 starts rising
again. The authors thank M. I. Vinogradov for help, and V. S. Zemskov
(Institute of Metallurgy, AS USSR) for supplying the control specimens.
There are 6 figures and 17 references: 3 Soviet and "4 non-Soviet. The
four most recent references to English-language publications read as
follows: E, G. S. Page. Phys. Chem. Sol.,, 16, 207, '960; T. P. Mclean,
E. G. S, Page. Phys. Chem. Sol., 16, 220, 1960; F. A. Trumbore,
A. A. Tartaglia. J. Appl. Fhys., 29; :5%', :958; A. C. Beer,
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29635 ,
S, 81/61/G03/61G/022/536
Hole mobility in germanium... B1C4,/B108
R. X. Willardson. Phys. Rev., 110, :256. 195§,

ASSOCIATION: Institut poluprovodnikov AN SSSR Len:ingrad (Institute of
Semiconductors AS USSR, lLern:ngrad)

SUBMITTED: May 27, 1961

Fig. 1. Hall mobility as a function of temperaturz, Legend: The figures
by th2 curves indicate the number of specimen. On top-specimens with
lower carrier concentration,

Fig. 2, Hall mobility as a function of temperature. Legend: see Fig. 1.

Pig. 3. Hall mobility as a function of carrier concentration at room
temperature. Legend: (1) specimen examined in the present parer;

(2) specimens supplied by the Institute of Metallurgy, AS USSR; (3) data X
taken from the paper of F. A. Trumbore et al.; (4) data taken from the

paper of W. C. Dunlap, Phys. Rev., 79, 286, 950,

Card 3;g Y
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C , $/181/62/004/012/019/052
S ! ’ B104/B102

AUTHORS: Golikova, O. A., Moyzhes, B. Ya., and Orlov, A. G.

TITLE: The mdbility of holes in germanium as a function of their
concentration and temperature

PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3482-3491

TEXT: A previous work (O. A, Galikova et allgDFTT, 3, 10, 1961) in which
the carrier mobility of gallium-doped p-type germanium was determined
between 77 and 450°K is here coatinued. Ge specimens having gallium
concentrations of up to 7-102o cn~3 were used for determining the
electrical conductivity and the Hall effect between 450 and 1000%K, at

which temperatures a noticeable electron concentration already arises. In-
calculating the carrier mobility, the collisions between carriers for a
nondegenerate electron gas and the scattering from both acoustic and optical
vibrations were taken into account. Thig permitted of comparing theory with
experiment at higher temperatures also. The meagurements were made in an
argon atmosphere using platinum probes and Pt-PtRh thermocouples. It wags
possible to determine the temperature dependence of the Hall effect at

Card 1/2 @ 3//8//6//003 /0/0/022/036
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5/181/62/004/012/019/052
The mobility of holes in germanium ... B104/B102

magnetic field strengths up to 10 koe. Results: At temperatures below
300°K, the experimental and theoretical results agree fairly well if the
gcattering from optical and acoustic vibrations, from ionized and neutral
impurities and the gcattering of holes from holes is taken into account.

At higher temperatures the theory differs considerably from experiment,
which is explained by the fact that the mobility in scattering from lattice
vibrations decreases more rapidly than is predicted by theory:

ulattice x/T-5 instead of T-2°5. This strong decrease cannot be explained
by the fact that the carrier energy approaches the spin-orbital splitting in
germanium (A = G.29 ev). Spectral analyses showed that with

n < 5°1019 cm-} at nitrogen temperature the Hall concentration equals that
of the gallium atoms; in the case of stronger alloying, the concentration
determined from Hall coefficient is too high. There are 9 figures and

2 tables.

ASSOCIATION: Institut poluprovodnikov AN SSS5R, Leningrad (Institute of
Semiconductors AS USSR, Leningrad)

SUBMITTED; July 6, 1962
Card 2/2
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AUTHORS: Yoyzhes, 3. Ya., Petrov, 4. V., Shiskkin, Yu. P., and
“~Yolomoyetrsy; L. &.

Choice of the cptimum design of a cascade thermucouple
PERIADICAL:  Zhurnal tekhnichescoy fizixi, v. 32, no. 4, 1962, 461-472

TTLT: A metnocd was developed for calculating the efficiency of a
therzocouple consisting of several sections made of different alloys to
ensure the best thermoelectrical properties for each temperature

range in question. If the optimum current is expressed by

5 ot Wl - Yo e
= = == (i - = 4 finds do - Lz
opt 7T dx (x 1) «T (4), one finds dfmax Mo+ 1 (5)

for one section. 4T is the temperature gradient, ¢ is the resistivity
of the section, dx is its length, S is the wire cross section,
2 dﬂ

M =V1+ 27, Q, is the heat flux, z = : % is the thermo-emf,

ya ’
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is the electrical corductivity, and » is the thermal corductivity.
he differential equations are solved, and tre part cof Joulean, Tromson,
nd Peltier heat returning to the not junction is calculeted. Each
tion is assumed to have equal thrermal conductivity. as *hne
iciency cannct te separately determined for each section, the rati

ween d4 and the maximunm efficiency, dnmax’ of the material used for

the section in question is calculated, und an approximate conditior is
derived from (4) at zT < 1; - = consti. Then, jopt is determined, and

the actual efficiancy of the entira thermocouple is calculated. The

complete calculatiorn of a trermocourle is presented for purposes of

illustration, Biz?e, alloys are used for low temperatures, and Fule
y

alloys for high tenperatures. The trermocouple consists of 4 sectiors
in the negative branch, =nd of 3 sections in the positive one. The
temperature range is 20-700°C, and © = 12.7%. For the nagative branch,
the d\/dimax = f(T) curves are botter than for the positive branch,

whuere dv/drmax near 700°C becomes negative and thus reduces the total emf.
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There are 11 figures. The ZInglish-language reference reads as folicws:
R. Sherwan, R. Hikess, R. Ur-. JaP, 31, 1, 1360.

ASSCCIATION: Institut poluprovodrikov 4N SSSR Leningrad

(Institute of 3emiconductors AS USSR Leningrad)

STBVITTZD: Yay €, 1961
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On trermail concuctiviiv oF ihne system of solicd soluticas PbTe=-Pas.
Ye. D. Devyatkova, V. V. Tiknoncv, N. A. Snirnov.

Change of the elecirical properties of PbSe, PoTe, and 255 under
close pressure. A. O. Averkin, A. A. Andreyev, [. G. Domdrovskaya,
3. Ya. Moyznes, E. 0. Nensberg.

Rgport presented at the 3rd National Conference on Semiconducteor Compounds,
Kishinev, 16-21 Sept 1963 '
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Averkin, . A., Dombrovskiya, I. G., and Hoyzhes, 2. Ta.

The change in the forbidden band width under presasure

Pizika tverdogo tela, v. 5, no. 1, 1963, 96-2)
PLXT: The change in the electric conductivity ¢ and the Hall conutant
under omnilateral pressure up %o 15,000 kg/cm was measured on p-type
PbSe single crystals in a temperature range beiween 297 and 420°K. The
change in the forbidden band width Eg dependent on the pressure %as

calculated. The carrier concentratione of the specimens studied were

-3

1 18
between 10 ! and 910 cm T Eg ig calculated from the relation

)32

1'5 /—“ -
E_ = kT In 4X°(m1m2) " where X = 2nkT/h2, m* and m® are the effecsive

1 2

" n§7(1+v)

nasseg of noles and electrons and ¢ = nz/no, n° ig the concentraticn of
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The crange in the forbiilden ... 3102/8186

the 1mpurity carriers anil n, that of toe minority carriers (electrons .
. i
~t =2 . .

de /dP = ={7.520.5)-10 ev/kg-cm was »otained., At room temperiatare,

& 2
E = 0.26 - 0.77 ev. 4t a pressure of 3A,000 kg/cm” the fortidien btauni
g
nas completely Adimappeared. Thia pres ure is cloge to thatl cudcuiated
. : . R / < . R s e s .
by Briigman (45,000 kg/fem” ) for the inie phase transition. B, inoieimed

4

%1th temperature: dBv/dT = +6-10 "ev/deg. The relative mobility u
A

1771

of the majority carriers increases linewrly with pressure; g the

Y10
majority carrier mobtiiity at room tenper.ture. The results conf:o e
relationgliip betaeen effective cirrier zass und forbidden bund =il
the aunthors assumel earlier {(FPT,3,6,18%7,1961). There are 5 figmires.

ASSOCTATION: Institut poluprovolnikov AY 3SSR, Leningrad (Inntitute of
semiconductor g AS Y353, Leningrad)

593N ITTED: July 246, 1362
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SKIRKOY, I.A.; MOYZ::u5, 3.Ya.
Qh&nge ir the :eat conductivity of cubic crystals due to defornatior,
Fiz, tver, tela 5 no,7:19058-1960 J1  '(3, (i 16:)
1. Institut poluprovodnikov Al 5UL0R,  ceningrad,
(Crysials——nermal properties) (Leformations [.scian.cs j
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DEVYATKOVA, Ye. D.; IOFFE, A. V.; MOYZHES, B. Ya.; SMIRNOV, I. A.; MASOV/(, B. A.; )
GURYEVA, E. A. -

"Change of thermal conductivity of the crystal lattice at uniaxial elastic
stress or at the introduction of impurities and thermal imperfections."

report submitted for Intl Conf on Physics of Semiconductors , Paris, 1ly-24
Jul 6k.
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ACCESSION NR: AP4017600 S/0109/64/009/002/0300/0307

AUTHOR: Dubova, T. A.; lorish, A. Ye.; Kragin'kova, M. V.; ,
Moyzhes, B. Ya.; Petrov, I. N.; Sorokin, O. V.; Chudnovskiy, F. A.
T

TITLE: Electrical conductivity and thermo-emf of a barium-strontium oxide in
a magnetic field

SOURCE: Radiotekhnika i elektronika, v. 9, neo. 2, 1964, 300-307

TOPIC TAGS: electrical conductivity, thermo emf, oxide coated cathode,
barium strontium oxide, barium strontium oxide thermo emf, barium strontium
oxide conductivity

ABSTRACT: Measurements were taken of factory specimens of Ba-Sr oxide,
100-200 -microns thick, placed between two cylindrical nickel bases (see
Enclosure 1) and subjected to a transverse magnetic field. One of the tubes was
equipped with a ring anode and served to measure the thermo-emission from the

* Card | 1/3 S -
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ACCESSION NR: AP4017600

side surface of the oxide. The effect of temperature and the magnetic field on
the ‘resistivity and thermo-emf of the Ba-Sr oxide was investigated. Estimated’
from experimental results, the free-path length of an electron in the cathode
pores is 4-30 microns and the electron mobility is from 3.5x 109 to 2x10%
cm™/v sec for the various specimens. The thermodynamic work function,
electron concentration, and conductivity are also estimated. It is inferred that
the pores in the oxide cathode must be open and intercommunicating and, there- |
fore, that under total thermionic-current conditions, the electrons must be
emitted by the eatire near-surface layer of the oxide; this fact may, in part,
explain the abnormally high Schottky effect in oxide cathodes. Orig. art. has:

7 figures, 13 formulas, and 1 table.

" ASSOCIATION: none

SUBMITTED: 30Decé62 DATE ACQ: 18Marb4 ENCL: 01

SUB CODE: GE NO REF SOV: 001 OTHER: 003
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ACCESSION NR: AP404 3679 S$/0109/64/009/008/1447/1457

AUTHOR: Iorish, A. Ye.; Moyzhes. B. Ya.: Sorokin, O. V.:
‘ Chudnovskiy, F. A.

TITLE: Temperature distributionina cathode oxide coating
SOURCE: Radiotekhnika i elektronika, v. 9, no. 8, 1964, 1447-1457

TOPIC TAGS: oxide cathode, electron tube, electron tube cathode,
(BaSr Ca)CO, cathode, (BaSr)CO, cathode

ABSTRACT: The theoretical and experimental investigation of the temperaturc
distribution in an oxide-coated cathode is reported. The theore ' ical part differs
from the well-known work of H. C. Hamaker (Philips Res. Repts., 1947, 2, 55-
67, 103-111, 112-125) in that the temperature drop in the oxide is not assumed
small, and an allowance is made for the Joule heat in the oxide, for the refractive
index of the oxide, and for the radiation reflected by the anode. The experimoen=
tal part includes meaguring the thermal conductivity (1077 =3x 107° w/cm-
degree) of oxide-coating grains at temperatures ranging {rom room temperature
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down to liquid-nitrogen temperature. It is estimated that the temperature of the
oxide may be higher than that of the cathode base by hundreds of degrces when
heavy emission currents are involved; a still higher difference is possible under
pulsed operating conditions of the tube. The anode reflection has an essential

" effect on the temperature distribution. Hot spots on the cathode due to low
thermal conductivity at heavy emission or due to an insufficient rate ofthecat
removal from an underheated cathode may result in sparking;, a formula giving a
criterion of the cathode thermal instability is offered. The heat radiation
capacity of a Ni-base oxide cathode was measured; the radiation digsipation
factor, which corresponds to a photon free-path length of 30—~50 microns at 800 -

900C, is estimated. Orig. art. has: 5 figures, 3l formulas, and 2 tables.

ASSOCIATION: none
SUBMITTED: 15Jun63 ENCL: 00

SUB CODE: EC NO REF SOV: 005 OTHER: 0l1
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f;l.n the article is confined to 1nhomogeneities i
: : .with the sample size,
1c.dimensions such as the:
8 18 first developed =
e’ cubic crystalu. '
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measure=

.

reasing field in

thermal emf. A formula is

1nhom_ogene1ty in measurement
' fficient in a strong

kinetic coefficients are then

jyerystalline samples..- The . | =
( f electric conduc- {7

' : out a magnetic - L
, a high thermal electric efticiency, 18 - o
zed “the contributions of the eddy 0“1'1'9““:00““““4- 2
mpe rature ‘g‘radiehts,'reeultmg ;froui;fthel1nhqmgene1ties»of
emf zre estimated. ! uthors thank S. V. Ayrape
yuiz%%Ravich, and : . for useful -discussions.
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__.xeﬁmva, B. A.; Kaydanov, Ve L.; H_thes‘ B Ya,; Chernik, I. A. 5 7
nm: On the band model of SnTe Sg

sounca- Fizika tverdogo tela, v. T, no. 8, 1965, 2524-252T

TOPIC TAGS tinacompaund, telluride’{ electric conduccivity, Hall effect, thermo-

electric pover, Nernst effect, impurity band

- ABSTRACT~ By introducing impurities (sn, Te, C1) the authors have succeeded in ob-
g '1ycrystalline samgles of p-SnTe with concentrations at P300K ™
| x =2.0 x 1022 and determine the band model of SnTe for this range
‘cone ations, vhich was - not investigated- thoroughly -in the past. Measure-
e .ments were made of the electric. conductivity, thermoelectric power, Hall constant,
'and the. isothermal constant of the transverse Nernst-Ettingshausen effect, as well
iation of the thermoelectric power in a magnetic field. The authors sug- .

results obtained provide some new evidence of the correctness of the

SnTe with two valence bands. The anomalously large Nermst-

i effect can then be explained by supplementing this model with an ac-
e. mmm geattering.. .orig.- art. m: 2 ﬁgmn, 1 formuls, and 1

U —

. [ \
. i i
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AUThOQ Iori.sh, A.. !eg !byshss, B. !a.; llilov. 0. l(. chudnovs kiy, F. A. /
~’

TITL., Pulse edsai.on and thermal conditlons of the oxide-coated cgthode /
1 80UiC Radioteklmika 1 elektronika, v. 10, no. 6, 1965, :3-1093

TOPIc TAGS: oxide coatod cathode

T -ABSTRACT- Pulse current-volt.age characteristics of the tricde section of a
- GF1P oxide-cathode  tube were measured; 5-pm sec pulses singly and at repetition
~.‘ratesof - 50. 100, 500. and 100 cps were applied. It was founu that, with single
" pulses, the characteristics are close to the normal Schottky law; thus, the
hypotheses explaining the high pulse emission by surv.rg the zcaes at the surface,
- by secondary emission, and by surface inhomogeneity have Se:n disproved. The
‘' emission monotonously ircreased with the repetition rate. . :is can be explained
* by ‘the heating up of the oxide surface if the very liitle t..:rzal conduction of
7 the: oxida ‘coating 1s taken into account. It was- also found tna. tae cathode
- heat exchange through radiation'is comparable to that ...cuzh thesma conduction. |-
N Orig. art has' } ﬁ.gures, 6 formulas, and 2 tables. '
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* ‘l'I‘l‘LE_i Pulsoelectrica.l conductivity of a porcus oxide cathode coating /{
- |SOURCE: Radiotekhnika 1 elektronika, v. 10, no. 10, 1965, 18451855
A 'mPICTA.GS: oxidé coated cathode " _;{zg,ﬁf‘

! ABSTRACT: R. Loosjes, H. J. Vink (Philips Res. Repts, 1949, 4, 449), R. Forman »
#. (Phys< Reva, 1954, 96, 6, 1479) and other researchers considered the conductivity -
<" of an electron gds:in the oxide pores in weak fields, when the current in the
: pores was proportional to the electric field and when the energy gained by the :
‘ electrons along their free paths was small as compared to their thermal energy kT. :
' Tnis article considers the case of an arbitrary electric field, when ths voltage
~‘drop along the fres path is near or exceeding kT/q, whers q is the electron
 charge, An integral formula for L,/1, is developed and a table facilitating
.| evaluation of ‘the integrals is supplied; here L, 1s the electron drift and I 1s
! the elactron free path. An experimental BaSrCa-oxide cathode was tested by

T
o3
i
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a assuuption s . made that the com_entration and tempetature of electtoim
ufﬁ.cien y :large to ‘make ‘possible an ‘enexgy exchange between fast and slow
}tions, when the starting emergies are below the excit
on diatribution function is close to the Maxwellian. .
generation and recombination 1is derived along with formulas
ollisions and step excitations . of atams due to electron
ting the: unknown - functions by polynomials, the solution of the
eq itions reduces ‘to a“system of transcendental equations, ’
facilitated by neulecting the effect of generationm.
1 'icharacteri_stics of a
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AUTHOR: Dyuzhev, G. A.; Baksht,nfi G.; Martsinovsaly, Ao M., Moyzres, B, Ya.;. 5_/

. Pikus, G. Ye.; Yur'yev, V. G. S 5

; ORG: none

Ay
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‘ATTTLE:  Probe-method investigation of the plasma in thermicnic converters w:th nigh
%&esium pressure. III. Distribution of the concertration, the electron temperature,
. and the space potential in the interelectrode gap of thermionic converters

i

\

AN O e 0 TN

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 9, 1966, 1585-1697

TOPIC TAGS: thermionic energy conversicr, direct energy conversion, arc discnarge,
i cesium electron tube

. ABSTRACT: Specially constructed instruments with movable prooves were used in exten-—

¢ sive investigations of the operation of u resium-filled thermionic converter. The
investigations were carried out at pressures charucteristic of both the diffusion an

. arc modes. The measurements confirm the theory of the diffusion mode advunced in 1960

' by Moyzhes and Pikus {Moyzhes, B. Ye., and Pikus, G. Te., FIT, 2, 7956, 1905). They _

- also show that, at low cathode temperatures, the lonization starts in this mnde next

, to the anode in the region of the anode drop. The transition to thne arc mode is

Z eccompanied by a redistribution of the potential and a shifting of the ionizaticn —

; region toward the cathode. In the arc mode, a substantial part of the appiied voit-

i
LCard 1/2
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- age drops on the near-cathode barrier and ir tie region close Lo tne catnode.  Next
to the anode and in the anode region there is oniy a small potential barrier, wnich

. vanishes with increasing current. The electron temperature in the gap appears to be

. almost constant, although it increases slowly with increasing current. At the same

" time, the carrier concentration increases rapidly when current increases. The Valiues
of electron concentration and temperature obtained by the authors agree with those

" obtained by other researchers in spectral measurements. While they consider their

. method highly useful and accurate, the guthors concede that, unlike optical methods,

. it does not yield information on the degree of equilibrium in the plasma. Orig. art.
“ has: 9 formulas, 10 figures, and 2 tables. {zL]

f %%%9CODE: 20/ SUBM DATE: OlSep65/ ORIG REF: 009/ OTH REF: 007/ ATD PRESS:
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ACC NR  AP6031031 SOURCE CODE: UR/0109/66/011/009/1666/1673

AUTHOR: Krasin'kova, M. V.; Moyzhes, B. Ya.; Shklyar, A, G.

ORG: none - ,\/4 1/7 \0‘6

TITLE Electric and emission properties of (CaSr)O

SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 1666-1673

TOPIC TAGS: calcium stroatium oxide, resistivity, thermal emf, work function,
thermionic emission, emission property, electric property '

ABSTRACT: The temperature dependence of resistivity, the thermal emf
coefficient and variation in resistance in the magnetic field of porous (CaSr)O is
investigated over the temperature range of 300—1250K, The data obtained confirm
the hypothesis on the presence at high temperatures, due to thermal emission
from the walls, of electric conductivity along the pores filled with electron gas.

An agreement was obtained for the values of the electron work function in the pores
of the coating which was calculated from thermal emf and of the values of electric
conductivity over the temperature range of 800—1250K. The electron work func-

UDC: 621, 385, 735
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CAcC NR: AP6031031 A 0
i

tion from the external surface of the oxide was determined from the results of
measurements of the thermal emission under saturation conditions over the
temperature range of 460—1150K. An agreement was obtained far the electron
work function from the external surface of the oxide and the electron work func-
tion into the pores. The plate work function in tubes using (CaSr)O cathodes was
determined. Its value is higher by 0. 5—0.6 ev than in the case of (BaSr)O
cathodes in identical tubes. Orig. art. has: 7 figures, 7 formulas and a bibliog-
raphy of 7 titles. [Authors' abstract] [DW]
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AP6031032 SOURCE CODE: UR/0109/66/011/009/1674/1681 50

AUTHOR: Moyzhes, B. Ya.; Petrov, I. N.; Sorokin, I. V.; Sher, E. M. %

T s vt n

ORG: none /
N o

| TITLE: Measurement of the heat cénductivity of an oxide coating at operating

temperatures of the cathode

SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 1674-1681
TOPIC TAGS: heat conductivity, oxide coating, cathode coating

ABSTRACT: A procedure is developed for measuring the heat conductivity

coefficient of porous oxide coatings ( % __) transparent for heat radiation at the :
operating temperature of the cathode ( ~~ 1000K). For layers deposited by spray-. |
ing, x ,, was found to be within (1. 5--8) - 10',9, w/cm degrges. The low heat i
conductivity promotes substantial preheat of the'oxide layer, especially with pulsed !
pickoff of current from the cathode. A comparison was made of xoy values obtained
with this procedure with the measurement made on the same specimen at a tempera-
ture close to room temperature and the results are given. Orig. art, has: 5 figures, _

3 tables, 11 formulas and 4 bibliographic references. [Authors' abstract] (DW]

SUB CODE:: ' SUBM DATE: /$1Mar65/ORIG REF: 002/ OTH REF: 002/
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I C4609-67 EWT(1)/T IJP(c) AT

ACC NR - apgo33k29 | SOURCE CODE: UR/0057/66/036/010/1901/190k
AUTHOR: Kaplan, V. B.; Moyzhes, B, Ya.; Pikus, G. Ye.; Bhakhnazarova, G. A.; fur'yev
. V. G.

- ORG: Institute of Semiconductors,AN S58UR, Leningrad (institut poluprovodnikov
. AN SSSR)

TITLE: Spectroscopic measurements of the plasma parameters of a thermionic converter :

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 10, 1966, 1901-1904
i TOPIC TAGS: thermionic energy conversion, arc discharge, plasma arc, plasma
dynamics, plasma diffusion, spectroscopy 5
ABSTRACT: The plasma paﬁgmeters (concentretion,}electron temperature, proportton of

! excited atoms, etc.) in an arc-mode thermionic converter were optically determined

: by means of a mirror monochromator with photocelectric registration and potentiometric

| récording. Care was taken to exclude from the treatment the long-wave lines of the
P-D and F-D transitions, which showed significant adsorption, and to eliminate the
cathode iliumination while the measurements of the continuum intensity were being

. taken. The investigations were made at cathode temperatures from 1100 to 1600K and

‘ at cesium vapor pressures from 0.4 to 2.0 mm hg. The interelectrode distances varied '
i from 1 to 2.0 mm. The investigation demonstrated that the electron temperature

i decreases monotonically between the cathode and anode. The maximum of the electron

ngrd 1/2 UDC: 533.9.082.5
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concentration was found at e distance of 0.3 mm from the cathode. It was also
found that the distribution of the excited atom concentration does not follow the '
changes of the electron temperature. The transition from generation to recombination |
takes place close to the point at which the temperature and line intensity curves {
intersect. If it is assumed that at this point neither generation nor recombination .
occurs, then the concentration of electrons and excited atoms at this point should be |
close to the thermodynamic equilibrium. At Ty = 2500K, the therm.dynamic concentra- |
tion should be 1.25 x 10" cm™3 (the measured concentration was 7 x 10!3 cm™3). From}
their own calculations and a discussion of the less pronounced changes of the electron
temperature registered by other researchers using the probe method, the authors ‘
conclude that the plasma of a thermionic converter operating under the investigated
conditions is essentially of the nonequilibrium type. Orig. art. has: 2 formulas

end 3 figures.

g e et g e et
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ACC NR: AP'6013124 SOQURCE CODE: UR 0037/66,030. G4 T G691
AUTHOR: Dyuzhev, G. A.; Martsinovskiy, A. M.; Moyzhes, B. ta.; Flirus, Se Tneg
Tsirkel', 8. I.; Yur'yev, V. G. - —

OG: none

TITLE: FPlasma sounding in thermoemissioen converters with high pressurc ce.ium
vapors. I. Experimental methods and theory

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 4, 1966, 679-691

TOPIC TAGS: plasma arc, plasma probe, thermoelectric converter,
cesium pilasma

ABSTRACT: The equipment for the probinn of an {sothermal pl:.ma and Cae

cxperimental data processing are descrited fcr the case of a thermoemission

converter with high-pressure cesium vapors and small interelectrode gaps.

rovable molybdenum probes 0.2 mm in diameter and 7--8 rm long were uscd.

A detalled description of the construction ¢ the probes is glven. The

measurcnents were carried out at 1200 and 14390°K cathode temperatures

and 10°1--4.0 m Hg ceslum vapor pressures with the cathode and vapoTr

temperature stability of :2° and iO.SO, respectively. The theory of probes
Cai? %/gigh-denslty plasma and the method of processing E%gzprggg.g?ayactcris-
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Formulas are derived on the concentration, carrier
a thermoemission convertsr

Orig. art. has: 2 figures and

! tics arc analyzed.
temperature, and the potential distributior in

in which the plasma 1s generated by the arc.

Lb formulas.
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v .
Ve

AUTHOR: Dyuzhev, G. A.; Martsinovskiy, A. }M.; Moyzhes, B. Ya.; Flkus, G,
Yurtyev, V. G. R A

ORG: norne

TITLE: Plasma sounding in themmoemission converters with high-pressure
ceslum vapors. Il. Veriflcation of the probe method. Certaln experi-
mental rcsults obtalined in the diffusion and arc modes

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 4, 1966, 692-703

TOric TAGS: plasma probe, plasma arc, plasma diffusion, thermoelectric
converter, cesium plasma

ABSTRACT: This paper is a continuatlon of the theoretlcal work on the
plasma problng which appeared in the sanec issue of ZhTF (pp. 679-691).
The equlyment and the data processing mcthods were checked experimentaily
using an isothermal plasma which was diffusion- or arc- generated in an
interelectrode gap of a thermoemission converter with high-pressure cesium
vapor. The experimental results show that in an isothemmal plasma with
known parameters, the probing method yields data on the electron concen-
Cag;acion-and the space potential when the length of the free path is smaller
™ 1/2 ) .. . UdC: 53 7
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than the probe dimensions. In this connec:tion, elevated values of electron
temperature vere obtained. The divergence is due to a large t! rmoeiec:tron
emission of the probe and a slow energy transfer between the fast and slow
electrons. Measurements carried out in the diffusion mode are in agreement
with theory presented elsewhere (Moyzhes, 3. Ya., and G. Ye, Pikus,

FTT, 2, 755, 1960). Measurements carried out in the arc mode indicate

that the cesium plasma generated between tic clectrodes of a thermoemission
converter differs greatly from a plasma in conventional gas-discharge
equipment., The electron temperature is low, approximately 2500°K at all
the test points of a v-a curve, and the ionization does not exceed 1%, [he
fact that a plasma in a thermoemission converter remians sufficiently cold
can be used to achieve high-cfficiency conversion of thermal to electrical
enerzy. The experimental values of the electron temperature and concen-
tration for the arc mode are essentially in agreement with those calculated
and prescnted by Moyzhes et al. (ZhTF, 35, 1621, 1965), In general, the
measurements in an isothermal plasma show that the experimental equipment
and metiods used have ylelded satisfactory results and can be used in a
study of nonisothermal plasma. The authors thank Yu. M. Kagan, V. I.
Perel', and F. G, Bakshta for useful evaluation of results and for

valuable advice, The authors thank Yu. . FKagan, V. I. percle, and

F. G. Beksht for useful discussions and valuable advice. Orig. art. has:
12 figures and 1 table.
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